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EFFECT OF INCREASED DIETARY LYSINE ON GROWTH PERFORMANCE OF GILTS FED RACTOPAMINE HCL (PAYLEAN 1 ) IN
A total of 1,915 gilts (PIC L337 × C22) were used in two 21-d experiments in a commercial research barn to evaluate the effects of lysine rates on pig growth and carcass performance when fed ractopamine HCl. There were 7 replicates per treatment and 21 to 24 pigs per pen in both experiments. In both experiments, treatments included a control diet formulated to 0.65% TID lysine without ractopamine HCl, and diets containing 0.75, 0.85, 0.95, 1.05, and 1.15% TID lysine with 5 ppm ractopamine. There were 983 (initially 217.4 lb) and 932 (initially 226.2 lb) gilts in Exp. 1 and 2, respectively. All diets were based on corn-soybean meal and contained high concentrations of synthetic amino acids (0.325% of L-lysine HCl with added threonine, methionine, and tryptophan) in Exp. 1, but only 0.075% L-lysine HCl in Exp. 2. As lysine increased in the diet, ADG increased and F/G decreased (linear; P<0.05), with the greatest response through 1.05% TID lysine in Exp. 1 and through 0.95% TID lysine in Exp. 2. In both experiments, pigs fed ractopamine HCl had increased (P<0.003) ADG and F/G, compared with performance of pigs fed the control diet. For carcass data, average backfat and FFLI were improved (linear; P<0.03) in Exp. 2 with increasing rates of TID lysine, but were not changed in Exp. 1. These experiments suggest that pigs fed ractopamine HCl require at least 0.95% or 26 g/d of TID lysine and at least 25 g of TID lysine/kg of gain.
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Introduction
Feeding ractopamine HCl to finishing pigs is a common practice in the swine industry. Elanco Animal Health (Indianapolis, IN) sells ractopamine HCl under their trade name Paylean. Ractopamine HCl is a synthetic compound in a class of compounds called phenethanolamines, which are not hormones or antibiotics. Numerous research trials have been conducted and have shown that pigs fed ractopamine have improved daily gain and feed efficiency. In previous research at Kansas State University, ADG improved 17 to 22% and F/G 12 to 20% when ractopamine HCl was fed. The growth response to ractopamine HCl can be limited if amino acid concentrations are not sufficient to support the increased lean gain. The lysine requirement is the greatest during the first few weeks that ractopamine HCl is fed because the pigs are growing the most rapidly during this time. There is only limited published research evaluating the ly- sine requirement of pigs fed ractopamine HCl in a commercial facility. In the 2005 Swine Day report, we reported that pigs responded linearly to increasing TID lysine, indicating that more research is needed. Therefore, the objectives of these experiments were to determine the lysine requirement for gilts fed ractopamine HCl in a commercial barn for growth performance and carcass characteristics.
Procedures
General. All experimental procedures used in these studies were approved by the Kansas State University Animal Care and Use Committee.
A total of 983 (initially 217.4 lb) and 932 (initially 226.2 lb) gilts were used in Exp. 1 and 2, respectively. There were 7 replicates per treatment, and 21 to 24 pigs per pen in both experiments, which were conducted in a commercial research finishing barn in southwestern Minnesota and used similar genetics (PIC L337 × C22). Pens were 18 × 10 feet. The barns were double curtain sided, with completely slatted flooring and a deep pit for manure storage. Each pen contained one selffeeder and one cup waterer.
All diets were based on corn-soybean meal and contained high concentrations of synthetic amino acids (0.325% of L-lysine HCl, with added threonine, methionine, and tryptophan) in Exp. 1, but only 0.075% L-lysine HCl in Exp. 2. For both experiments, there were 6 dietary treatments, with 1 control diet formulated to 0.65%TID lysine without ractopamine HCl and 5 treatments formulated to contain 0.75, 0.85, 0.95, 1.05, and 1.15% TID lysine with 5 ppm of ractopamine. For all experiments, the lowest and highest concentration TID lysine dietary treatments were made and then were blended to produce the other dietary treatments.
Pigs from both experiments were weighed on d 0, 7, 14, and 21 to determine ADG, ADFI, and F/G. On d 21, pigs were individually tattooed by pen number and transported to Swift and Co. (Worthington, MN) for carcass data. Pens of pigs were kept together and weighed at the slaughter plant to figure shrink.
Statistical Analyses.
In both experiments, treatments were arranged in a completely random design. Analysis of variance was conducted on all data by using the MIXED procedure of SAS v. 8.1. Pen of pigs was the experimental unit. Linear and quadratic polynomial contrasts were used to determine the effects of increasing TID lysine for the treatments fed ractopamine HCl. Polynomial contrasts were used to compare pigs fed ractopamine HCl with pigs fed the control diet. Percentage shrink was calculated on all pigs by subtracting the farm weight from the plant weight, divided by the farm weight.
Results and Discussion
Experiment 1. Overall (d 0 to 21), pigs fed diets with increasing TID lysine had improved ADG (linear, (P<0.02) and F/G (linear; P<0.01), but there was no further improvement feeding more than 1.05% TID lysine. Pigs fed ractopamine HCl had improved (P<0.01) ADG and F/G compared with performance of pigs fed the control diet. In this experiment, the optimum rate of TID lysine in the diet was shown to be 1.05% when 4.5 g/ton of ractopamine HCl is added to the diet, or 27.8 g of TID lysine per d, which is 26.6 g of TID lysine per kg of gain (12 g per lb of gain).
Pigs fed ractopamine HCl had improved (P<0.03) carcass weight, backfat, loin depth, FFLI, and income per pig, compared with those measures in pigs fed the control diet. Pigs fed increasing rates of TID lysine had improved (linear; P<0.02) FFLI. Pigs fed diets with increasing rates of TID lysine had a trend (linear; P<0.10) for decreased amounts of backfat and increased income per pig. Experiment 2. Overall (d 0 to 21), increased rates of TID lysine in the diet improved (linear; P<0.01) ADG and F/G. Also, pigs fed ractopamine HCl had improved (P<0.03) ADG and F/G, compared with performance of pigs fed the control diet. But there was no improvement (P = 0.53) among treatments in final BW. The results of this experiment indicate that gilts fed 4.5 g per ton of ractopamine HCl should be fed at least 0.95% TID lysine, or 23.9 g of TID lysine per day, which is 23.3 g of TID lysine per kg of gain.
For carcass characteristics, there was an increase (linear; P<0.05) in percentage BW shrinkage with increasing rates of TID lysine in the diet. With increasing rates of TID lysine in the diet, backfat decreased (linear; P<0.04). Pigs fed ractopamine HCl had improved FFLI (P<0.03), compared with that of pigs fed the control diet and tended (P<0.10) to have heavier carcass weight and increased income per pig.
In conclusion, dietary lysine must be increased in diet containing ractopamine HCl before slaughter for optimum growth performance and carcass characteristics, compared with a typical late finishing diet without ractopamine HCl. The results of these experiments indicate that gilts fed ractopamine HCl (5 to 6.75 ppm) should be fed a corn-soybean meal diet formulated to at least 0.95% TID lysine, which supplies the gilts with 26 g/d of TID lysine and at least 25 g of TID lysine/kg of gain for optimal live growth performance and carcass composition. 
